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(54) ORGANIC ELECTROLUMINESCENT MULTI-COLOR DISPLAY AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display having a 
simple structure and high efficiency in taking out the light to 
the outside by providing some of functional layers having a 
same function out of organic compound material layers except 
for light emitting layers with different film thicknesses 
according to the emitting light colors respectively. 
SOLUTION: An organic EL multi-color display comprises a 
plurality of organic EL elements and each organic EL element 
is composed of transparent positive- electrodes 3 which are 
sequentially laminated on a transparent substrate 2 such as 
glass and composed of ITO. etc., a hole transfer layer 
comprising a hole transfer layer common layer 42a and hole 
transfer layer supplement layers 42G, 42R composed of ^ a ' 

organic compound materials respectively, light emitting layers 
43B, 43G, or 43R composed of organic compound material, and 
a metal negative-electrode 5. The hole transfer layer 
supplement layers 42G, 42R are independently laminated on 
the hole transfer layer common layer 42a in different 
thicknesses respectively according to green and red emitting 

light colors. The film thickness of the hole transfer layer common layer 42a is set to the thinnest of all 
corresponding to the blue emitting light of the light emitting layer 43B. 
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ITO©Sq9me3. ^B€;dtrt[Sc©Wm^tt 



XL 

4. 4: o r . ^ifeB©^lf ffi 1 0 *> 6^ISSg'^l6l*> 

{0 04 2]—:^. iiz':^mm2tmmmm3<Dmmm 

®fif^«BSl. 8?iSr. I TOS?gmS3t?»S«r* 
ttBS2. Om&V. a^X (V-d^5^AX/5;^) s« 
2t?«®JT^«BSl . 5gSt?*ScD-C. WtSfb^li* 
l4®4d&af^MmS3ra©®»f^M»0. 2-C. 

^nwm -Ctj: < . WtSMb^tt**® 4 d rtSPK 

[0 04 3] cn«:j:»). g|l 40W8IEL«^-l-c 

«. ^^ffi-C^L.fc*fiiHi;i'- Hi. (1) 

©:^*i ( 3 ) ©^p- h .i: »)7^-c*>6*s. ^^^micmm 
-rz (2) sc/ (3) ©76©T^©:^^«:j:or. 

[ 0 0 4 4 ] *-r. ±ia ( b ) )iai?©ii@®j©5fe^jgj¥ 
(DWLmom-^. *as(»)ffii/iii©±ie (3) ©wts{b^«j 

«^®©S?8S@lil4 d©3efi5tHl^W- hCCfcWST^* 
014{C7nSn2.J:^k:. S?8mg3 .hfifi;*/ 

©fflJr^nSC/J^dit- -54. -e-©3feg8S2 n d«. 

«tS{b^^f4@©7^8gg^jSQ^^©3£!%;g©^tt 

[0 04 5] 

[©:ll 2nd = 2 (n.,.d.,. + n,Tod,To) 

n.,.»W«ft^tmJB4d©®«f^«:. d 
.r,»Wt5lb^e)Wt4@4d©®J5?:. n.,o{3:2igai@ 
3©Ja5r^€:. d,,.{3:S^mS3©ei¥4-€-n-en^ 
^) iSStlS. Ao-C. C©a«[f 4*©3tlSS2 n 



(J) !KfH2000-323 27 7 

12 

[0046] 

[fS2] 2 (n,„d.r. + n,Tod,To) = j A 
(n,r.d,r. + n,,,d,To) =2 j (A/4) 

j = l. 2. 3©S») <b^$n«., COjfe:?: 
ffiSlffl^ <!: «c 5 J: ^ K W«<b^*m)B 4 d ISiZfjmm 
m 3 ©^H-JgJl*S:ST*a«. T^Cc i ») 

10 4 d fiP^^tji® tm&m<o^ifmm<owtM<oicibK. 

d.„ + n„od,To) *sj^SA©l/4©fflfKe<!:BSISE 

[0047] s etc. ±ia (a ) <om®m<D^^mm<o 

S3£©«^. ±B (2 ) ©W8l^b^l!t*4®©#SmS 
ffl!l4 D©*tSca^l'- h K:*jW4T*«r^A5. 0 1 4 K 
^snSJ:^«c, ^)S^5i^)IISgfflWSMb-^« 
!WB4Di©l!tS-C»ii-®SS*r*>.&©-C. 3fe©JSS4Sr 
20 ^xmimvifi^C^. ior. «36l?ffi(cBI&5e;©^ 
ft©^m®«W«{b^W4® 4 D©®»f*n RO'K 
JlDi-rS<b-e©3tKS2 nDi«3n^.©r. C©tt 
a^-53fe©3(^g2 n D**H 1 6 K^SnSJc^tCA/ 
2 A. 3 A/2 A. 5 A/2 A©aS(»5Wf-<#^3l&j^g 
il|tH,»B${C. M-S^t<t^^fe3n^.ife<!:©T#*5S3»C<!: 

4D©I1J1 (*ii^<hfflSg©^tf-lgW) T^Ct>-^l6* 
»E 1 0*>€>ifeiimffi5©»ffi*r©5t^?:ffil8{*. 
[0048] 

30 [»3] 2nD= [2 ( j - 1 ) /2] A 
.•.nD= [2 ( j - 1 ) /4] A 
(SCt>. j = K 2. 3©gia) iaStri, C©*^ 
ffiSaeif tttiJ:^ K WtSf b^!©«f4S 4 D ©MJl D * 

W«<b^Wf4@©^iim®@I©Ml?D«, ^®©^ 
ji&SHi oif^f^^mmb t(Dnmtx<Dyt^mn d 

*ijSSA©l/4©^Stffif<!:BS^L.<«:.SJ:5CC. 

[0049] WffiE L«^«S!iS^'&ti^(C». ^ 1 © 

40 WI5ib^ig)W4®J^fi!EXgibt:. S3fett©SS±«:0 

3#-S-<#lfe5feJi«rlf* < W«fb^«)«f4JS© 5 %© 1 o 

JjU:©Ji*. ^7feg©^?!iffi»>e>S:^»r^M©l? 
ffi*r©ife^lEia*ijStgA© 1 /4©fifa»iKS?U < 
>ar4J:^>Ja:)BJ|fr. SUB or. a9gseffl!l©W«<b^«» 
tti|!4@?:}^tSr-5. «St>-C. m2©W«<b^1?J«)r4@J^ 
fiKXISifC. a?«mSfflll©WIS<b^«5«f4M±tc^3(£ 

^mSi©l?ffi^-C©^^Kia*5^SA © 1 /4©iJ 
50 S[{gtBS^?L/<)tcSJ:^^j:l^-C. SBOr. ^H^S 



(8) 



13 



[0050] CWJ: ^ ±ie«ffiE L^^«jg©/c 

(i^g) 5<omitcis.mL'X. ^ti^tKom^ (mm) * lo 

I TO (1 0 0nmX«l 75nm)/TPD(40~ 
20 0nm) /T^l' S U- h A 1 q, (6 0 

nm) /rJU5-'>A<J^';>A^#A 1 - L i i C-fcW 
fSE L*^%aftf¥« Ufc. C © J: 5 K:iE?LfSil6JB©«l 

sea(mfi^^^^)^sof e l x f h ^u^sis o /c. 

[ 0 0 5 1 1 H 1 8 KmHt^tmmo-m-C 

PICIgJ? ( 1 0 OnmX«l 7 5 nm) <om 

mmifivi^w.rh. hi stjJtcii. *n-etimjft*s 1 0 

0 n mRV 1 7 5 n m«>j8?g«e©2 aK:-Pt,»r -e-n-? 

■rn-ct^s. cn». 2a©jiiasffi©iB®^ ( 7 5 n 

m) ifi. 3fe^W«CttELX'^i7 hJU©f-i'^S (5 2 

0 n m ) ©^NKS©$»^r * i C t "C. T#©?^*i 
jlM«:/j:^Ti,>4fcJ5>r*)S. Sfc. liftS!©Jiil@©M 

[0052] E LOWSBSi^/cWC^ < > •e©^3ic;^'^ 

©3ffi©ELX'^;i' hJl/*5j^-r, fSKUSBJ^SJIiJlAJ 

1 7 5 n m©W«E L*^-©;^'<* h JU*. — ,^J«iS» 

icon m©WaE UfklOT.^i? h JU* 
^L/TO*, X'-ii' h;l'©g^f-^'*il . Ofc^SSJ; 

^— r*4*t. m^m^m 1 0 0 n m©««E 



12000-323277 
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: ©>^^i» hMiSW«SfiJ51 7 5 n m©t>©«:lt'<-C 
(,>5©*it)*>i. 

[ 0 0 5 3 ] H 1 9 ^iCi^JSCCml^icmSLVi.. JETL^^ 

Wffidl*! jfeB©^^ <b H-K/j: iJ:^{cL//c«>©-C* 
5. M^O^ectt. S^mSliJl©^7 5nin^. iE?L^ 
jil®*8 0nmJl<-r-2.C<t-C}i-:./c. .^.i^i^ttti 
IfP— ©X'^iJ' h^Pi^L. fei*«r^{b3-&iCi«:< 

[0054] jEimmmfm^mtt^-cmm^wmm. 

iE?LfftSia?!iB©SI*3Wi?sr*»^. e:;«cJS!i^©t- 

B©36^iBJi**gacc^4cir. sa^^as*^* 

•5. 

c 0 0 5 5 ] n-mihiic^^mM^amt^ 

SS3fe^[Si8<!:^cS«fc^«:Sfe©iE?L^iiB 

iSf9'&P3&-r^c<i:-c. R(;@s©}S^ms±tcii]S«c 
{C02 iK^-rjt^j&s i N.tt±]g@-eti±3n/c2 

BRCf 3 B«Ki©W«SI E L 6 

[0056] S-r. SWSIE L^^0TS©<Kg A «r3E 
fiJE^if **©B10 ffi l/©fc*©5l^lgl?C^t9:S:*»ffi«C 
S-:JC»r±ia (a) ©l^@jlI©7e^liJl©Stf-5r?T-p 
/c, I TO. iE?LIS^B^-SK/l«bi55£b/cJi-C. 

*syx l-«^-CS)S©-C. h«© F--/fi 

feBifSiffiKPSU/c. '&©lK£fi£Rc;fiem=&a 1 

■r. 

[0057] 

[^1 ] 









16 A IB 




B 


rro/ioo 


TPD/70 


PC-7 ••/30 


Alq/20 


Q 


rro/100 


TPO/70 


Alq/60 


R 


rro/ioo 


TPD/70 


Alq : OCMV40 


Alq/30 



- (di cyanomethy1ene)-2-nettiy1 -6-(p-<*i methyl aminost 
yryl ) -4H-pyran'C^> h « 

(-'^•'^-:7x— ;u:7*>^-5— h) r^u^^-^A (iii) 



[0058] ;XCC. SWaE L^^<DmSICD®SA^£ 
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-r. m*)mh^m.ifimmattj:^i:'iic]Eimmm<om * [0059] 
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mm 

( ran ) 




Cnm) 




TPO^M 
Com) 


43B 
43G 
43R 


30 
60 
40 


PC-7 
Alq 

Alq : DCM" 


480 . 

&30 

620 


40 
40 

40 


20 (42G) 

45 (42 R) 



ftSS♦^/cWt5x^^ hnju = 4^,.42>;^^fef'^;^:^ 5« [0060] 





(3) 


^2Jg(42a) 




n iie m 

R9(nm)] 




B 


rro/loo 


TPD/ 70 




PC*7*-/30 


Alq/20 










(43B) 


(44B) 


G 


fTO/100 


7PD/ 70 


TPO/20(42Q> 


Alq/60 
(43C. 44Q) 




R 


rro/iw 


TPD/ 70 


TPO/45(42R) 


Aiq : DCM'/40 
<43R) 


Afq/30 
(44R) 



[01] WtSE LSg^^=&^■r©lB5»fffi^-C4>S. 
[02] *:^?9tcJ:S3ttSCT®WtSEL^fe7=v>^:/U 

[03] 3^^?««:j:Sffe<Dl«SP!l(DW«EL^fef'-/;^ 

[04 ] *^«:J:Sffe©JUSe9cDW«E L^^ftf^^ x 

[05 ] :t^Bmicj^i>m<o^m<DmmE l^^st^-* 

u *^-r»t^g|5»»f®0-C* 6. 
[07 ] *:^?g{Cj:*ffe<D|||fe{a|cr)^^E L^fer^-i 
rT- u ^^TSlHSgP5^»fS0-C* 
[08] *:|??gK:j:^|ISS«a|©WSEL^fe7'^ x::>-U 

-^iSj§:^ffi©xii«:*ji:rssK«:in-r6iKas^®0r 

[09] *^?g(c^5||iSfet^CDWt5EL^^fe7'./X:?-U 

-fS3S:Srftoxgtc*jws«®«:,T^Tmsp»»rffi0r 

[010] *:^gg{C<fcS**SW©Wt5EL^fe7'^>^:?' 
[011] *^?g{cj:2,HJt0i(©W«EL^fef"-/;^^ 
[012] *l%?g(Cj:^,SliS«^©W«EL^fe?^^X^ 
[013] :^^micJ:imt^m<Dmt&EL0&7'^:x.-:f 



20 -Qibh, 

[0141 *«g8«:J:4W«E L3R^%^i^-i-Bfffia-C* 
•S. 

[015] *^?«{CJ:«,W«E L3R^<DW«{b^!^» 
MfCfct^ 5 (*3®S8* *'T^-rBTffi0-C* 

[016] *:^K{CJ:SW«E L^^-©WSI{b^<B)«l* 
Btc*iW ii1-ffiSW*^-rBrffl0r* 

[017] »il<D/c2e>(Cfft!{U/cW«EL%'f<D{RS0 

[018] ^||lill(Cj:^«g|E L^^CDjE?Lft^JIEI)i 

^. 

[019] J:^WtSE L^^©;^-^d' hJU*^ 

[02 0] *^K:j:2,Wt5EL^fef*^ xyu-f© 
f6©«6SPS<D8lBSgp^Bfffi0-C& i, . 

[02 1 ] *^K:J:SW«E Lt^fef ^ XT-U-f © 
f^M©«IB|g|5^ffi0-C*S. 

[t?^iJi?«] 

1 W«EL^^ 

40 2 
3 

4 w«{t^*mjB 

5 

1 0 §k%nm 

4 1 iETLaAB 

4 2 iE?l»SI@ 

4 2a IE?l^^@Ail@ 

42 B. 42 G. 42R iE?Lf^iSISttJ£ia 

43. 43 B. 43 G. 43R 

SO 4 4 n^imm 
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40 60 80 100 120 140 160 180 200 220 240 

nm J 

♦ rro (lOOnm)-HPD + Alq(60nm) 

O ITO{175nm)-^TPO + A]q(60nm) 
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[nm] 

— ITO= 1 75nm/TPD = 1 lOnm 
ITO=100nm/TPD = 190nm 
• - ITO=100nm/TPD= 1 lOnm 
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